Upstream curved sequences influence the initiation of transcription at the Escherichia coli galactose operon.
The two overlapping promoters that control mRNA synthesis at the galactose operon contain three phased stretches of adenine residues, located around positions -84.5, -74 and -63, with respect ot the start of the P1 promoter. As a result, the corresponding DNA sequence is bent, an anomaly that is relieved by the addition of small concentrations of drugs like distamycin A or netropsin. By abortive initiation assays performed on several DNA fragments derived from the wild-type promoter or from various mutants we show that the curved sequence increases the strength of the P1 promoter. In the absence of cyclic AMP (cAMP) and of the corresponding receptor protein (CRP), the upstream curved sequences enhance the rate of isomerization from the closed to the open complex at P1. This effect is abolished when distamycin A is bound in the bent region. In the presence of cAMP-CRP, a more drastic change is observed: activation of the gal P1 promoter takes place at a different formal step, depending whether the upstream curved sequence is present or not (enhancement of the rate of conversion from a closed to an open complex instead of an increase in the affinity of the enzyme during closed complex formation). These data, together with previous results obtained with other mutants of the gal control region, suggest that several closed complexes corresponding to different nucleoprotein arrangements are formed during open complex formation at gal P1, in the presence of CRP.